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The Maida Elaſtic Spirit; or Air, contained 


nn Sea Water, Ge. 
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＋ is now ewernyofoirouith Auer Dreads to the | 
Royal Society ſeveral Eſſays on Damps, which were 


read at the meetings, and are preſerved among the p 


pers of that moſt learned body. Thoſe eſſays ie: 


a few of the obſervations and experiments which I had 
collected, for a larger work, on that ſubject ; and for 


which, as opportunity offered, I have fince collected ma- 
terials. And being deſirous that ſome of my obſervations 


ſhould be further verified, and more fully aſcertained 


before they were made public, I therefore declined 


the honour of having thoſe eſſays publiſhed among 


the Tranſactions of the Royal 3 eſteeming it 
ſufficient, at that time, to have excited ſeveral of my 
friends, and among theſe, Sir Hans Sloane, and the 
Rev. Doctor Hales, to communicate to me their ſen- 
timents on this ſubject. 

In one of thoſe eſſays I had occaſion to remark, 
that a more intimate acquaintance with Damps 
and other mineral Exhalations might lead to a 
diſcovery of the nature and origin of thoſe ſubtile 
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60 of various mineral waters, and are ſtiled their ſpi- 


A 2 « rit; 


and volatile principles, which enter the compoſitions 


. [4] 

4 xit; on which their chief virtues are found to de- 

d pend: and that ſome of thoſe waters ſeem to be 
ec impregnated with exhalations that nearly reſemble 
« the fulminating-damp ; ; which, by its exploſions, 


« js found ſo deſtructive in coal-mines: while other 
« waters are more evidently ſaturated with that moſt 
« ſubtile and active exhalation, which, in many 
I places, perſpires from ſprings and lakes, and other 
« openings of the earth; or ariſes in pits and mines, 
v here it is diſcovered: by extinguiſhing flame; and, 
from its pernicious effects, in killing all animals that 

„ breathe therein, is known to our miners by the 


. game of choak-damp,” 


This mephitic exhalation I, long 8 280. difearered ys 
to be a particular kind of air, or permanently elaſtic. 7 
tluid ; and, from various obſervations and experiments 

related in the above - mentioned * eſſays, had reaſon 
to-conclude, that it enters the compoſition of the wa- 
ters of Pyrmont and Spa, and of all others which, 
from their ſharp and pungent taſte, are ſtiled acidule ;. 
and that it conſtitutes the volatile principle of thoſe 
waters, called their ſpirit, on which their prime ver- 
tues chieſſy depend; altho it hath, hitherto, evaded, 
the: enquiries o the moſt {kilful chemiſts, who have 
not been able to retain it in their veſſels ; neither have 
they diſcovered any method of imitating it by their 


art. 
In order the more fully to aſcertain a fact of ſuch 


importance, and to obtain a clearer knowledge of the 
nature of this ſpirit, I took the opportunity, while 
lately at Spa, to make a few experiments on thoſe 


dee Extract Hom Eſay the fourth, which is publiſhed after 
theſe experiments. 


celebrated 
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Satwates waters ; ſuch as my engaged and the 5 


apparatus that I could readily. there procure, would 
admit of: The reſult of which experiments I now 
beg leaye to pig before the ny; #17030 


, * 


E x PERIMENT I. 


Haing filled a common quart bottle with Spa 
water at the fountain Pouhon, I took a dried calt's 
bladder, made limber with oil, from which I care- 


fully preſſed out the air, by twiſting it round, then 
drawing its orifice over the neck of the bottle, there 


tied it cloſe, fo as to leave an open communication 
between the water in the bottle and the empty cavity 


of the bladder, while the external air was excluded 
from both. I filled two other quart bottles with the 
Pouhon water, and fitted to them bladders in like 
manners Theſe bottles ſtood fourteen days, during 
the month of July, in a warm room; where J often 


examined them, expecting to have ſeen the bladders 
diſtended with air ariſing from the water. But in this 


was diſappointed, For, during thoſe fourteen days, 


I never gould diſcover any air-bubbles adhering to the 


infides of the bottles; neither, from other ſigns, did 


it appear that any elaſtic ſubſtance was ſeparated from 
the water; the bladders, all that time, remaining as 
empty as when firſt tied on. Some of the water, be- 
ing then poured from each of the bottles, was found 
to ſparkle more than when taken freſh from the 


fountain, and ſooner to emit bubbles on the ſides of 


the glaſſes into which it was poured : it was perfectly 
clear, and ſtill retained its briſk and pungent taſte, to 
which was added a taſte from the bladders : but, in 

all 
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all other reſpects, it ſeemed as little altered as it 
would have been, had the bottles, which contained 
it, been all the while well cloſed with corks. | 

$2. In order more fully to aſcertain the facts above 
mentioned, I filled two of thoſe long vials, in which 
Frontiniac wine is uſually kept, and two common 
quart, bottles, with the Pouhon water, and fitted to 
them bladders in manner. before related; excepting 
that the necks of the bladders were ſoaked in water, 


in order that they might better adhere to the glaſs than 


they did when moiſtened with oil. The water, thus 
excluded from any communication with the external 
air, ſtood ſeven days in a room, where it was conti- 
nually kept lukewarm ; the weather at that time be- 
ing exceſſively hot, the mercury then uſually ſtand- 
ing from 80 to 85 degrees in Fahrenheit's Thermo- 
meter. During all that time, the bladders were not 
diſtended by any elaſtic ſubſtance ariſing from the 
water thus heated, but remained as empty as when 
tied to the veſſels. The water in the two quart bot- 
tles, being examined after it had thus ſtood ſeven days, 
was clear, retained its briſk and ſharp taſte, and 
ſeemed in no wiſe decompounded ; but, when 
' poured into a glaſs, ſparkled much, like wine on the 
fret. After a third part of the water was poured 
from one of thoſe bottles, it was immediately cloſed 
with the hand, and ſhaken briſkly about for half a 
minute; and being then ſuddenly opened, the air 
ruſhed out of it with an exploſive noiſe, and more 
than ordinary violence, driving the water with great 


force, and diſperſing it over the floor in a ſhower of 
ſeven yards in diameter, 


It 


** * 


It hath been ſhewn by hee Mite, that air is 
imbibed, in confiderdble quantities, by common wa- 
ter, and may again be ſeparated from it, either by 
heat, or elſe by cold, as in congelation; or by re- 
moving from it the pteſſure of the atmoſphere, as in. 
the exhauſted receiver of an air- pump. And Doctor 
Shaw relates *, that, without any of theſe aids, air 

ſeparates. n from the mineral water of 
Scarboroug and that, in a few minutes, he col- 
lected into bladders large quantities of air, from bottles 
of that water, after the manner attempted in the fore- 
going experiments; he alſo relates, that the air ſeemed 
to ariſe from the water with ſome degree of force, 


and continued long in an elaſtic ſtate. The ſame J 


experiment was ſince tried, by Doctor Home, on the 
Chalybeate waters of Dunſe in Scotland F ; who al- 
ſures us, that he thus collected conſiderable quantities 
of true permanent air from thoſe waters; which, with 
Doctor Shaw, he conjectures in no reſpect to differ 
from the common air of the atmoſphere. And as I 
had no doubt of the accuracy and fidelity of thoſe 
gentlemen in their experiments; and had entertained 
an opinion that the molt ſpirituous acidulz contained 
the molt, air, which, it was reaſonable to ſuppoſe, 
might. be ſeparated from them in the ſame manner 
that it was ſeparable from thoſe that were leſs ſpiritu- 
ous ; I therefore was greatly diſappointed in-my ex- 
pectations, when I could not obtain any air from the 
Pouhon water after the manner above related. I did. 


X Fee his Inquiry into the Contents, Virtues, and Uſes of 
the Scarborough Spaw waters. Part II. Sect. IV. 
+ Eſſay on the Contents and Virtues of Dunſe Spawz Edia» 
burgh, 175 I. page 99, &c. 
not, 
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not, however, conclude, till after repeated trials, that 


air does not ſpontaneouſly ſeparate” from the Pouhon 
water, in ſuch, manner, and in ſo ſhort. a time, as it 
is ſaid to ſeparate from the Dunſe, and Scarborough 
waters; and that, when excluded from the common. 
air, it will, for ſeveral days, bear the greateſt heats of 
the ſummer, uſually found in the ſhade, at Spa, 
without parting with any of the air, or other princi- 
ples of which 1t is compoſed. It 1s, howeyer, mani- 


feſt, that, by the heat applied in the above experi- 


ments, the Pouhon water was diſpoſed more readily 
to part with its air, or ſome other elaſtic ſubſtance, 
than it is when taken cool from the ſpring : ſeeing 
that, when poured into a glaſs, after it had been thus 
heated, it ſparkled more 15. when freſh drawn from 
the fountain, and flew with more violence when 
ſhaken in a bottle. >, * 

We may alſo hence learn, that when bottles filled 
with the acidulæ are broken, in hot, ſultry weather, 
accompanied with thunder, as Hoffman and others 
have obſerved them, this accident muſt rather pro- 
ceed from other cauſes, than from the expanſion of 
their ſubtile mineral ſpirit, to which it is uſually attri- 
buted. That flaſks filled with the Pouhon waters, 
are liable to ſuch accidents when unſkilfully cloſed 
up, thoſe, who fill them for exportation, have learned 
from experience. To prevent which, they ſuffer the 
flaſks, aſter they are filled, to remain ſeveral hours 
in a warin air before they cork them up. And I 
found, that one of thoſe flaſks being filled to the neck, 
at the Pouhon ſpring, when Fahrenheit's thermometer 
ſtood therein at 53 degrees, the water had ariſen 
near three quarters of an inch in the ſlender neck of 


the 
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the flaſls, after it had ſtood, thus filled, for three 
hours, in a heat of 76 degrees: which rarefaction of 


the water, by the common heat of the air in ſummer, 
yas more than ſufficient to have broken the flaſk, had 


it been filled quite full with the Wut, and immedi- 


ately cloſed at the fountain. 


ExPERRIM ENT II. 


I took one of the long Frontiniac 277 which 


might contain about 21 ounces avoirdupoiſe weight 
of Spa water, and which had ſtood ſeven days, in 
exceſſive hot weather, filled with Pouhon water, with 
a bladder fitted to it, as related in the foregoing ex- 
periments. The vial thus filled was placed in a 
copper veſſel, ſo as to be immerſed in water to two 
thirds of its height ; and to the neck of the vial was 
fitted a kind of truncated cone, of fpiral wire, to keep 
the bladder in an ere poſition. 2 TAB. VII. Fig. 1.) 
The _— veſſel was ſet over a {low fire, and the water 
therein heated to as great a degree as. I could well 


endure with my hand; which 1 found to be about 


110 degrees, according to Fahrenheit's ſcale. In 
this degree of heat, large bubbles of air ſoon began 


to ariſe to the top of the vial, forcing up with them 


ſmall particles of water, which bedewed the ſides of 
the bladder two inches, or more, in height. The vial 
being taken for a few moments out of the bath, the” 
more exactly to view this kind of ebullition ; very 
minute bubbles were obſerved to be formed, in the 
middle of the water, near the bottom of the vaal ; 

and from thence aſcending with a rapid motion, and 
in continued ſtreams, * to enlarge, until rue 
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flew off, with a boiling motion, and confiderable force, 
from the ſurface of — water; which, by its dilata- 
tion, aroſe into the bladder. The vial was kept, in 
this moderate heat, two hours ; during which' time, 
the bladder became more and more diſtended with 
the air, or other elaſtic ſubſtance, expelled from the 
water ; which was obſerved to acquire a muddy 
whiteneſs in proportion as the elaſtic ſubſtance was 
expelled from it. The bubbles, after about an hour 
and half, gradually leſſened in number and ſize; and, 
at the end of two hours, almoſt diſappeared. The 
heat was then gradually increaſed for another hour; 
at the end of which time the water in the copper 
veſſel began to boil. And in this boiling heat the 
vial remained another hour; when it being judged 
that all the elaſtic ſubſtance contained in the water 
was expelled from it, the vial was removed from the 
fire, te it had continued in the water bath four 
| honrs, From the time that the heat of thie bath was 
increaſed, the water in the vial grew more and more 
turbid ; the earthy particles were formed into ſmall 
maſſes, which were driven about by the heat. To- 
wards the end of the operation, theſe earthy maſſes 
cohered into larger flocculi; and from white became 
of a yellowiſh colour. Theſe flocculi grew larger as 
the water cooled, and flowly ſubſided to the bottom 
of the vial, While the water in the vial was yet 
warm, the elaſtic ſubſtance that had been expelled 
from it was tied up cloſe in the bladder, and then 
removed from the vial. The water in the vial, be- 
ing corked up, was ſuffered to ſtand till perfectly 
cool. Being then examined, it was found to have 


got a taſte from the bladder; but was quite vapid, 
| | having 


| ax ?] . 

having entirely loſt its diſtinguiſhing briſk, ſharp, fer- 
ruginous taſte, as alſo its power of ftriking a purple 
colour with galls. The elaſtic ſubſtance contained in 
the bladder, when taken from the fire, appeared 
equal in bulk to half a pint of water. It leſſened 
conſiderably in the cool air, for ſome days after it had 
been thus extracted, but did not afterwards ſeem to 
diminiſh much in bulk, tho' kept for a month in the 

bladder, | 
$ 2. I had ſeveral times occaſion to repeat the 
above operation; and found that all the elaſtic ſub- 
ſtance could ſcarce be expelled from freſh Pouhon 
water, by the above degrees of heat, in a much 
ſhorter time than that employed in the foregoing ex- 
prone For a common quart flaſk of this water, 
having been kept three hours in a water bath, heated 
to as great a degree as I could well endure with my 
hand (which might be about 130 degrees, accord- 
ing to Fahrenheit's ſcale), and having afterwards 
ſtood twenty-four hours before the bladder was re- 
moved from it; when opened, was found. turbid, but 
had not depoſited all its earthy particles, and; ſtill re- 
tained a little of its briſk taſte. Another flaſk of the 
ſame water, fitted in like manner with a bladder, was 
kept two hours in a ſcalding heat (of about 160 or 
170 degrees of the ſame thermometer), ſo that moſt 
of its elaſtic ſubſtance ſeemed forced from it; yet, 
when the flaſk was opened the next day, the water 
ſtruck a purple colour with galls, and had not quite 
loſt its ſharp ſubaſtringent taſte ; and after about a 
third part of this water was poured out, and the reſt 
ſhaken briſkly in the cloſe flaſk, and then ſuddenly. 
os SETS. opened, 
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opened, an elaſtic ſubſtance was ſtill diſcharged from 

it with a conſiderable exploſion. TED 
From theſe experiments we learn, * that the Pou- 

hon water contains a large quantity of a very ſubtile, 

light, and permanently elaſtic fluid, or of true mi- 

neral air; and that this aerial fluid is cloſely united 


to the other principles of which this water is com- 


poſed.” For, from Experiment the Iſt, it appears, 
that when this water is excluded from all communi- 
cation with common air, and at the ſame time liberty 
is given to the aëtial fluid contained therein to ex- 
pand, and to fly from it, with the ſame facility as 
from the water in an open veſſel; yet, under theſe 
circumſtances, this elaſtic fluid does not exert its 
power of expanſion, but remains ſo firmly united to 
the other principles of this water, that it does not 
ſeparate from them when agitated, for ſeveral days, 
with a heat of eighty degrees of Fahrenheit's ther- 
mometer. While, therefore, this water is in its na- 
tural ſtate, and is not acted on by any other body, 
the aErial principle remains —4 and, with the 
reg: Ar ſeems equally diſſolved in the wat 
element. It is not, therefore, then confined by any 
external force, like the air of beer, cyder, champaign, 
and other huffy liquors, which, while they are cloſed 
in bottles or other veſſels, by their fermentatory mo- 
tion, generate more air than they can imbibe and 
keep diſſolved; ſo that much of the air, ſo generated, 
is pent up in a confined ſtate, and continually preſſes 
on every ſide, until a vent is given it, and then it 
ruſhes out with violence. | 
But, from the foregoing experiments, it appears, 
that this ſubtile elaſtic fluid, while it is aſſociated with 
: the 


ET : 


the other principles of the Pouhon water, and is kept 
from contact of common air, and of ſuch other bo- 
dies as are found to decompoſe this water, it remains 
in a quiet diſſolved ſtate, intimately mixed with the 
other principles of which this water is compoſed, 
and fo cloſely joined to them, that it is not readily 
ſeparated from them by a leſs heat than that of 100 
degrees of Fahrenheit's thermometer ; which heat it 
endures for ſeveral hours, before it is entirely detached 
from its union with them. It alſo appears, from the 
above experiment, that in proportion as this. mineral 
air is ſeparated. by heat, in the ſame proportion the 
more groſs earthy parts of the water ſeem alſo to ſe- 
parate from it; and that as the mineral air is thus 
entirely expelled, the water is then wholly decom- 
poſed, its metalline and earthy particles having ſub- 
ſided, its more volatile and elaſtic principles being 
exhaled, and nothing remaining in the water, ſave 
only the ſmall -portion of alkaline and neutral ſalt, 
which is found diſſolved therein. | 

It may here be noted, that the numerous analyſes 
of theſe waters, which have been attempted in re- 
torts and receivers *, where the water was expoſed 
with a large ſurface to the common air, the elaſtic 
ſubſtance ſeems to have been extracted from the wa- 
ter more readily, and with leſs heat than in the pre- 
ceding experiment; and pellicles have ſometimes 
been obſerved + on- the water in the retort, as on the 
fame water expoſed to the open air; the cauſes of 
which phænomena will be explained hereafter. 


* See De Preſſeux, Chrouet, Le Dran, Limbourg, Lucas, gte 
I + See De Preſſeux. 
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ExXPERIMENT III. 


In order to aſcertain the quantity of air contained 
in the Pouhon water, a Frontiniac vial. Was there- 
with filled at the fountain, on a clear morning, when 
the wind was eaſterly, and a ſtrong ſwine's bladder, 
well freed from air, was immediately fitted thereto ; 


all the air was then carefully expelled from this water 


by the heat of the bath, after the manner related in 
the foregoing experiment. The vial, with its con- 
tents, as ſoon as cold, was placed, in an inverted po- 
ſition, over a ciſtern of common water (as in Fig. 2.) 
ſo that the air, which had been expelled from the 
water, aſcended to the upper part of the vial, while 
an equal bulk of the water contained in the vial 
deſcended into the bladder. When all the air had 
aſcended into the vial, the height at which the water 
ſtood therein was marked with a diamond. The 
bladder being then removed, the vial was carefully 
cloſed with a cork, and then taken from the ciſtern ; 
and the air which it contained was kept therein, until 
it was wanted for the uſe which will be mentioned 
hereafter, 

As ſoon as the vial was emptied of the air and 
water which it contained, and had been exactly 
weighed, it wasfilled a ſecond time with the Pouhon 
water, which was found to weigh twenty ounces, ſe- 
ven drachms, and fourteen grains, apothecaries weight, 
The vial was then emptied to the marks at which the 
water had ſtood therein, when in an inverted poſition ; 
and the water remaining in the vial (which now 


filled the ſpace that had before been occupied by the 
| air 
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found to weigh eight ounces, two drachms, fifty 


tes) - 


air extracted in the above-mentioned proceſs) was 


grains. So that the bulk of the air extracted from 
the Pouhon water was to the bulk of the water from 
which it had been extracted, nearly as 8 to 207. 
Or, if we chooſe to reduce the above quantities into 
cubic inches, and allow a cubic inch of water to 
weigh 265 grains, we ſhall find; that in this proceſs 
15.+2.. cubic inches of air were extracted from 


372.22. cubic inches of the Pouhon water. 


From the above experiment it appears, that a very 


large quantity of air is contained in the Pouhon wa- 
ter: and a way is pointed out whereby the propor- 
tion of the bulk of air to that of a certain quantity 
of water, from which it had been extracted, may be 
exactly determined. Altho* this proportion muſt vary 
conſiderably in many waters, according to the weight 
and heat of the atmoſphere, or the dryneſs or moi- 
ſture of the ſeaſon, at the time that they are taken 
from the fountain; and will alſo vary with the dif- 
ferent degrees of ex panſion of the atmoſphere, at the 
times that the different quantities of air ate meaſured; 
I do not, therefore, give the above proportions for 
ſuch as always hold; neither do J affert that they 


moſt commonly take place. I rather ſaſpe& the 


contrary ; and, front other trials, am apt to believe, 
that a larger proportion of air is uſually contained in 
the Pouhon water, than that which J obtained in 


the above experiment. For, when a boiling heat: 


was uſed, the necks of the bladders were apt to ſhri- 
vel, and became liable to crack on the leaſt motion; 


ſo that it was difficult to confine the air in them. 
Had 1 had an opportunity at Spa of proſecuting this 
1 experiment 


3 
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experiment further, I ſhould have attempted to have 
extracted all the air by a milder heat of about 110 
degrees, in vials inverted in the water bath; ſo as 
that, while the air aroſe into the vials, an equal por- 
tion in bulk of the water might have been received 
into bladders fitted to them; or ſhould. have made 
uſe of other methods, which I ſhall have occaſion 
hereafter to deſcribe. „„ 


EXPERIMENT IV. 


I took a glaſs receiver, of a cylindric form, near 
52. inches high, and 3* inches in diameter, which 
contained 25 0z. 150 grains of water, Troy weight; 
or in meaſure 452 cubic inches, according to the 
above calculation of 265 grains of water to the cubic 
inch. This receiver being immerſed in a ciſtern of 
water, was there turned, with its mouth downwards, 
and then raiſed, thro' a hole in a board fitted to the 
top of the ciſtern, as in Fig. 3. The receiver 
was there firmly ſecured with wedges, in ſuch man- 
ner as to continue full of water, the lower part of it. 
remaining immerſed in the water of the ciſtern. 
I then took a Frontiniac vial, which contained nine- 
teen ounces five drachms of water : this was filled 
with freſh pure air, by emptying it of the water in 
a cool open place, and then ſtopping it with a cork. 
The vial, thus filled with air, was placed, in an erect 
E under the receiver; and the cork being ta- 

en out, the air aſcended into the receiver, as it was 
forced out of the vial by the water ruſhing into it. 
Into this air.a mouſe was conveyed, by placing it on 
a round piece of cork, and plunging it quickly thro' 
55 the 
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the water into the receiver, in which it floated on 


the cork. In this. air it lived for an hour in great 
eaſe, breathing with freedom, and diverting itſelf, 
while wet, with drying its face and head with its 

aws, like a cat.. After having thus lived an hour 
in this cloſe priſon, it was taken out of it, thro the 
water, by the ſame way that it had been canveyed in, 
and did not ſeem to haye received any harm by this 


confinement, and by paſſing thro' the water; as after 
twenty-four hours, by the help of proper food, it 


was found as lively and active as it was before it had 
been thus treated. 

$ 2. A ſmall bird, viz. a green wagtail, being 
treated in the ſame manner, continued for an hour 


in the receiver in the ſame quantity of freſh air. It 
breathed three quarters of that time with great eaſe, 


but, towards the end of the hour, quicker, and with 
ſome ſtruggle. Soon after it was taken out, it grew 


lively, and again breathed with the fame freedom as 
before the experiment. 3 N 
Our countryman Mayow aſſerts, that a fourteenth 


part of the air, in which theſe ſmall animals are con- 
fined, is conſumed by them before they expire. His 
experiments merit to be further verified. The ex- 
periments here related, which differ in ſeveral reſpects 
from thoſe of Doctor Mayow, ſeemed neceſſary, in 


order to ſhew that theſe ſmall animals can live com- 
modiouſly, for a conſiderable time, cloſely confined 


in the above-mentioned quantity of pure air; and 
that they ſuffer no harm in paſſing into and out 

of the receiver. „ 
By the way, I beg leave to remark, that by filling 
vials with dry ſand, inſtead of water, here uſed, and 
G emptying 


— 
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emptying them in the Grotto di cani, or other deadly 
caverns, thoſe mephitic exhalations (of which ſo man 
of the antients, as well as the moderns, have ſo much and 
ſo variouſly written) may be collected, and conveyed 
to a great diſtance ; and, when duly examined, wall, 
doubtleſs, be found true, permanent, mineral air, of 
"that kind known to our miners by the name of 
Choak-damp, Of which fort the air of the mi- 


neral water of Spa appears alſo to be, from the fol- 
lowing experiment. 4 


EXPERIMENT Woe... 


I took the air which, two days before, I had ex- 

tracted from the Pouhon water, as related in Expe- 
riment III. This air I enaptied. out of the vial into 
the receiver fixed in the ciſtern, in the manner de- 

{cribed in the foregoing experiment. Into the ſame 

receiver I alſo emptied a bladder of air, extracted 
from the Pouhon water four days before. Which 
two parcels of mineral air filled as much of the re- 
ceiver as had before been filled with common air, in 
the laſt- mentioned experiment. Into this mineral 

air, thus included in the receiver, the mouſe was 
conveyed, which had been employed on the pre- 
_ ceding day in the foregoing experiment. On paſling 
into this air, it immediately held up its head very high, 
and turned it on every fide; and, in four or five ſe- 
. conds, without any difficulty of breathing, or other 
| ſtruggle, fell down on one fide, and remained with- 
out motion. Half a minute after, it was taken out 
; of the receiver, and placed on a table before a win- 
. dow in the open air, where it lay four hours with- 
LOFT | 170 
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out ſhewing any ſign of life, being quite ſtiff and 


dead. | 


Two other lively mice . were ſucceſſively treated 


in the ſame manner. The appearances in theſe were 
exactly the ſame as in the firſt. Both of them, after 
they had been in the mephitic air a few moments, 


fell down motionleſs, and were taken out dead. And 


tho' the laſt of the three was taken out of the receiver 
as ſoon as poſſible after it ceaſed to move, yet it never 
after ſhewed the leaſt ſign of life. The ſame ex- 


riment was, ſome days after, tried in air freſh 


extracted from the Pouhon water, on two of the 
ſmall birds mentiqned. in the foregoing experiment; 
in which air they, in like manner, alſo ſoon expired. 


By way of Scholia to the laſt experiments, I beg 


leave to refer to what I have written concerning the 
mineral elaſtic ſpirit of the acidulæ, in my fourth 


_ Eflay on Damps, and other Mineral Exhalations, 


which is in the poſſeſſion of the Royal Society. 

1 ſhall not now detain the Society any longer with 
more of my experiments; but, if theſe ſhould be 
thought worthy of its notice, ſhall, | hereafter, com- 
municate other methods of extricating the air from 
the Pouhon water, as well by heat, as by other me- 
diums; and, from proper obſervations and experi- 
ments, ſhall endeavour to explain the modus of the 
union of this ſubtile elaſtic fluid and the other prin- 


ciples with which it is combined in theſe waters, to- 


gether with the relation that it bears to common air, 
and to ſeveral other bodies. Which obſervations and 
experiments may; perhaps, be thought worthy the 
attention of thoſe who hereafter may make enquiries 

C 2 concerning 
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concerning the nature and virtues of theſe, and ſe- 
yeral other mineral waters. 


| W. Brownnipg; 


Explanation of Tas, VII. 


Fig. 1, A Frontiniac vial filled with Pouhon water, 
with a bladder and fpiral wire fitted there- 
to, as deſcribed Exp. ii. 


Fig. 2. Another of the ſame vials placed. i in a ciſtern, 
in an inverted an as related Exp. iii. 


Dig. 3. A glaſs receiver, of a cylindric form, fixed 
over the ciſtern. (AA) in an inverted ſitua- 
tion, ſo as to remain full of water, until 

air is transferred into it, from the vial (B), 
or from other veſſels, for the uſes men- 
tioned i in Exp. iv. and v. 


Fig. 4. A board, of a ſemicircular form, fitted to 
the top of the ciſtern (AA), with circu- 
lar holes, and niches, for the vials, and 
receivers uſed in the W — ex N 
riments. 
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My ng 10 75. entitaltd, - 2 jg" he U bra a 
Knowledge of Mineral Een aon when appfied 
to diſcover the Principles and Properties of Mineral 
Waters, the Nature of Burning Fountains,” and 
of thoſe poiſonous Lakes, which be Ancients called 
Averni; 2ohich was read  before'the Royal 'Saciety in 
April 1741, and to whith the Author r dic: in the 
Kaen Experimeits. | 


. 


More accurate Hiſtory & beerpweal Exhala- 

tions would alſo further contribute towards the 
improvement of the Medical art, by leading us to a 
more perfect knowledge of the genuine principles of 
ſeveral kinds of _ mineral waters; and by teaching us 
how to apply them fightly, and how to account, in 
a rational A for thei operations and effects 


upon the 


For it 5 (long been bee N that the chief 


„ 


— — Phy in a 3 2 Fs ie 101 volatile prin- 
ciple wherewith they long remain imbued when. 


cloſed. in bottles; but when they are expoſed in open: 


veſſels, this volatile principle ſoon takes its flight, 


leaving the waters dead and inert, and deprived of. 
their former ſalutary s 


This ſubtile and fugitive principle is, therefore, 
fitly called the Spirit of mineral fountains: To ex- 


tract which ſpirit" in the form of by Ain, ri hate 


Aa) Vide Becheri Phyſica 1 ſee cap. iv. 
employed 
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employed much time and ſtudy, and others have 


alſo endeavoured to ſeparate it from the atrial element 
of mineral waters; but all theſe attempts have proved 
vain and fruitleſs, ſince it is plainly incoercible, and 
can ſcarce be condenſed. into a viſible bod. 
We, therefore, readily ſubmit to the opinion of 
Dr. Fred. Hoffman, who, by many ſolid arguments 
and judicious obſervations, hath ſhewn'(2); that this 
ſpirituous principle of mineral waters is an exceedin 
rare and ſubtile body, endowed with an expanſive 
quality, or a kind of elaſtic aerial fluid; and there- 
fore cannot be rightly diſtinguiſhed from the air of 
mineral waters, as if they were two different principles. 
This moſt delicate and ſubtile aerial ſpirit of foun- 
tains, the fame judicious author 'obſerves, is as it 
were the life of ſeveral minerals, preſerving them 
from corruption, animating them with a lively ſpark- 
ling and briſkneſs, and inſpiring them with wonder- 
ful and excellent virtues, which they exert in re- 
moving many obſtinate diſorders ;- and hath hitherto 
remained inimitable by art. lakh” Ls 
Neither is there any reaſon to doubt that bodies fo 
extremely rare and ſubtile, as are the ſpirits of foun- 
tains, are capable of imparting ſuch remarkable qua- 
lities to mineral waters. The great power and force 


of action, wherewith many kinds of mineral expira- 


tions are endowed, ſufficiently appears from the ob- 
ſervations (3) before related. And thoſe who are 
unacquainted with the wonderful efficacy of exhala- 


(2) Fred, Hoffman, de aquis mineralib. indagandis, & 16. & 
Id. De Convenientia Elementor. & Virium, &c. 5 xix. 


(3) Helmont, Complexionum atque Miſtionum Elementalium 
fgmentum, F 43. 


tions, 
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Fd and their manner of operating upon the hu- 
man body, may receive ample ſatisfaction from Boyle 
in his treatiſe of Effluvia. The. fagacious Helmet 
"therefore, vet. Neu" ee l a more fre- 
quent uſe of thoſe furious incoercible ſpirits, and vo- 
latile fumes, in the practice of phyſic; juſtly obſerving 


ro ow 


that no other medicines operate fo fuddenty and fo. 


powerfully upon the human body (4). 


Neither ought we, becaufe thoſe ſpirits of fountains 


are flatulent and elaſtic, from thence to infer, that 
they agree with common air in every other reſpect, 
as many are apt to imagine. For corpuſcles, which 


differ extremely in magnitude, , denſity, and figure, 


may all be endowed with one common repulfive 


quality. And it is hight nge probable” that the elaſtic 
particles, which are emitt 


Which is inflammable, ſeems to differ as much from 


the mephitical air of oak, which extinguiſhes flame, 
as * thoſe two vegetable ſubſtances differ between 


themſelves. © So that two. elaſtic fluids, altho' they 
Both poſſeſs a repulfive quality, may yet in their aki 


qualities differ as much 90 inelaſtic flaids are found 


to ditfer; as water, for e ample, differs from oil of 
vitriol. The particles, therefore, of denſe bodies, 
when they are ſeparated from each other, and aſſume 
a repullive quality, are not always reduced to com- 


mon air, but to different kinds of elaſtic ftuids, 


(4) In the preceding. Eſſeys on the Fuiminating- damn, and 
_ the, Choak-da mp, 


which: 


from various kinds of 
denſe bodies, do thus vary one from another; and 
that they oft-times compoſe elaſtic fluids, which differ 
as much from. each other, as thoſe bodies differ from 
which they are produced. Thus the air of peaſe, 
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which frequently retain the qualities of the denſe bo- 
dies from which they were generated; and which, 
by being reduced to an elaſtie ſtate, become more 
active and penetrating, and operate much more ſud- 
denly and violently upon the human body; as the 
fumes of quickſilver, and the vapour of water, by 
their effects, do ſufficiently prove. 

Now, as theſe ſubtile and 17 ſpirits do fre- 
quently exert very ſudden and violent effects upon 
the human body; and entering the compoſition of 
mineral waters, often endow them with excellent 
virtues; it may, therefore, be uſeful to examine the 
origin of thoſe ſpirits which are found in fountains, 
and to conſider in what manner water becomes im- 
pregnated with them as it paſſes through the bowels 
of the earth. To determine which queſtions, thoſe 
obſervations will greatly contribute, which we have 
already given concerning the generation of the fire- 
damp, and its lodgment in the cavities of earth. For 
as the fire-damp 1s generated from ſulphureous and 
ferruginous ſubſtances, and is often, cloſely . pent - up 
with water, and intimately (5 blended therewith inthe 
ſubterraneous cavities ; its particles, therefore, being 
impelled by their own elaſtic preflure into the pores 
of the water, will be diflolved therein, after the lame 
manner as I have before ſhewn they may be diſſolved 
therein by art. And in like manner, water will be- 
come impregnated with thoſe other kinds of air and 
mineral exhalations, which are lodged in the ſubter- 
ranequs cavities thro which it paſſes. The ſubter- 
raneal damps and mineral ſpirit of fountains ſeem, 


(85) See Eſſay on the Fulminating- damp. 
eat: fheretore, 
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therefore, exactly to reſemble each other both in 
their nature and origin. And of this opinion is the 
above-cited Fred. Hoffman, who ſeems in every 
reſpect qualified to have advanced the knowledge of 
mineral waters to its higheſt perfection, had he been 


furniſhed with a more accurate hiſtory of mineral 


exhalations. By-means of ſuch an hiſtory, he would 
probably have been enabled to diſtinguiſh the ſpirits 
of mineral fountains into their different kinds, which 
he now ſeems to confound together, as if they were 
alike in every reſpect. Altho' tis not improbable, 
that as there is a great variety of ſubterraneal exha- 
lations, ſo alſo there may be various kinds of mineral 
ſpirits ; and that water may be capable of imbibing 
ſeveral kinds of thoſe exhalations which it meets 
with in the bowels of the earth, The Rev. Doctor 
Hales, in his Statical Eſſays, and Doctor Shaw, in 
his Inquiries into the Nature of the Scarborough Wa- 
ters, have ſhewn various ways whereby theſe atrial 
ſpitits may be extracted. * If, therefore, the ſpirits 
extracted from different mineral waters, by the ways 
which they direct, were carefully examined, and 
were compared with each other, and with the differ- 
ent ſorts of mineral exhalations which are found in 
the earth, we might, perhaps, more eaſily diſtinguiſh 
their ſeveral kinds, and more exactly diſcover, their 
refemblance to the ſeveral forts of mineral exhalations, 
than by any other method which could be put in 

practice, = 
But, without having recourſe to- experiments. of 
this kind, we may from other obſervations conclude, 
that the ſpirit of thoſe waters which are called Aci- 
dulz is nearly related to the choak-damp, or ſtith, 
9 found 


* 
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nd in the coal- miues, and in various other parts 
of. the earth. | 3 $63 oo bet TIS ; 1 21111 1 
For, ſubtle mephitic ſpirits have | frequently 
been obſerved to expire from the earth in parts ad- 
jacent to many of the acidulæ, and to produce the 
laune effect upon animals and other bodies as the 
ſtith or choak-damps, or as the ſpirits of the Grotto 
4; Cani in Italy, of which, and others of the like na- 
ture, Leonardo di Capoa hath largely treated. Thus 
the learned Dr. John Philip Siep hath communicated {| 
to the Royal Society (6) a very accurate account of | 
a grotto of this kind, which he diſcovered near the 
fountains of Pyrmont. Another grotto of the ſame 
ö ſort, Pechlinus takes notice of, nigh the acidulæ at 
L  S&walb in Germany (7). And the learned Hoffman 
| was informed by-a perſon of credit, that a fountain 
in the Black Foreſt, in the dutchy of Wurtemburgh, 


which had flowed a long time, was ſuddenly deprived - * 


5 of all its taſte and virtue, by reaſon that in the neigh-  ' 
ö dea parts a mineral and ſulphureous vapour im- 
petuoully burſt out of a chaſm, which was made iu 

| the rock; but this chaſm being cloſely ſtopt up, the 

q fountain again obtained its former yirtues (8). 

0 And that the acidulz are really impregnated with 

a mephitic exhalation reſembling the choak-damp, 

ſome of theſe” ſprings (as thoſe at Pyrmont) do 

plainly diſcover by their deadly effects upon ducks 
ſwimming upon their ſurface (9). 14 | 


Its) Philoſoph. Tranſactions, Ne 448. pag. 266. 
| 08 Pechlinus, lib. iii. Obſ. 44. 4 R | | 
(8) Hoffman, De Principiis & Virtutib, præcipuor. Germaniz 
Medicator, Fontium, $ xxxv. i 


(9) Dr. Philippus Siep. Ibid, 
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To the ſame- ſpirits ma may alſo be attributed the 


power which the acĩdulæ roſleſs, of caufing'x'giddi-! 


neſs; of the head, heavineſo, ao Sal, N 


intoxicating liquors. oel 
The briſk and pungent alte of the webjnkech af 
a further evidence that the mineral air Which they 
contain is nearly related to the choak · damp. Por 
from this briſk pungency of taſte, theſe ſpirits appear 
to reſemble: the air which is generated from beer aud 
other liquors by fermentation; - But tlie air of fer- 
menting liquors is by numerous experiments diſco- 
vered to be a deadly poiſon when applied to the lungs, 
and the external parts of the body, acting chiefly 
upon the nervous ſyſtem, and inſtantly killing thoſe 


animals which breathe it, exactly in the manner of 


the choak-damp. Yet nevertheleſs this air, when 
taken inwardly in a convenient quantity of a liquid 


vehicle, is found to have wonderfully exciting and 


reviving qualities, of which the caſe of Cornaro affords 
us a remarkable inſtance (10). 

In like manner, the elaſtic ſpirit of the aciduls 
ſeems to have a great ſhare in the admirable effects 
which thoſe waters exert upon the human body. For 
being exceedingly ſubtile, penetrating, and active, it 
ſeems fitted to pervade the whole body, and to force 
a paſſage through the minuteſt veſſels; by its mild 
and gentle ſtimulus, to corrugate the fibres, increaſe 
their elaſticity, and excite them to motion ; by its 
expanſive quality, to rarify and as it were ſpiritualize 
the blood, and dilate the veſſels, By theſe ſeveral 


naro, pag. 17. 


ways, 


* 


(10) See Diſcorſo terzo della vita ſobria di Sig. Luigi Cor- 
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therefore, it may greatly contribute to 
the ſolids, to accelerate the motion and 
lation of the fluids, and to warm and invigorate 
whole animal frame. So that to theſe ſpirits 
ſeem in à great meaſure owing the virtues which the 
acidulz poſſeſs, of attenuating the humours, break- 

their unnatural concretions, and powerfully open- 
ing obſtructions; of provoking the appetite, aſſiſting 
the digeſtion and concoction of the aliment, and 


facilitating all the natural ſecretions and excretions 
oF the body. | nien 
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